Partial characterization of an enzyme that hydrolyzes sarin, soman, tabun, and diisopropyl phosphorofluoridate (DFP).
The properties of a rat liver enzyme that hydrolyzes organophosphorus (OP) inhibitors of cholinesterases were studied. The rates of hydrolysis of OP inhibitors were determined by continuous titration of released hydrogen ions, using a pH stat method. Centrifugation of homogenates at 205,000 g for 30 min demonstrated that the activity was in the soluble fraction. Hydrolysis of sarin, soman, and diisopropyl phosphorofluoridate (DFP), but not of tabun, was stimulated by the addition of Mn2+ and Mg2+. Hydrolysis of sarin greater than soman greater than tabun greater than DFP. Unlike other OP hydrolases that preferentially hydrolyze the non-toxic isomers of soman, this enzyme hydrolyzed all four soman isomers at approximately the same rate. This result was obtained in vitro by gas chromatographic analysis of enzyme-catalyzed soman hydrolysis and confirmed in vivo by demonstrating reduced toxicity in mice of soman partially hydrolyzed by this enzyme. Km and Vmax were determined by fitting V vs [S] to a hyperbolic function using regression analysis. Km values ranged from 1.1 mM for soman to 8.9 mM for tabun. Vmax values ranged from 54 nmol/min/mg protein for DFP to 2694 for sarin. The enzyme was stable for at least 2 months at -90 degrees but was inactivated by heating at 100 degrees for 5 min. Elution profiles from gel filtration by high pressure liquid chromatography showed that the hydrolytic activity for the OP inhibitors eluted in a single peak, suggesting that a single enzyme was responsible for the observed hydrolysis. Further purification and characterization of this enzyme should prove useful for the development of methods for detection, detoxification, and decontamination of these cholinesterase inhibitors.